Inhibition of breast and ovarian tumor growth through multiple signaling pathways by using retrovirus-mediated small interfering RNA against Her-2/neu gene expression.
The Her-2/neu oncogene is overexpressed in approximately 30% of breast and ovarian cancer cases and often indicates a poor prognosis. Therapeutic agents against Her-2/neu have been intensively sought over the past decade. Here we show that small interfering RNA (siRNA) can silence the expression of Her-2/neu in models of human breast or ovarian cancer through retrovirus-mediated transfer of an siRNA against Her-2/neu. Cells infected with retrovirus expressing anti-Her-2/neu siRNA exhibit slower proliferation, increased apoptosis, increased G0/G1 arrest, and decreased tumor growth. Changes in cell cycle-associated factors included decreased levels of phosphatidylinositol 3-kinase, pAkt, and cyclin D1 and increased levels of p27 and phosphorylated retinoblastoma protein. Knockdown of Her-2/neu expression by siRNA is also associated with increased expression of the anti-angiogenic factor thrombospondin-1 and decreased expression of the pro-angiogenic vascular endothelial growth factor, suggesting that Her-2/neu stimulates tumor growth at least in part by regulating angiogenesis. siRNA-mediated gene silencing of Her-2/neu and increasing the expression of thrombospondin-1 may be a useful therapeutic strategy for Her-2/neu-over-expressing breast or ovarian cancer.